Severely impaired wound healing in the collagenase-resistant mouse.
Collagen in the skin undergoes dramatic reorganization during wound repair. Matrix metalloproteinases degrade and remodel the collagen in a tightly controlled process. The collagenase-resistant mouse, Col1a1(tm1Jae), has been developed to produce collagen type I, which is resistant to degradation by human matrix metalloproteinase 1. These mice grow normally but develop thickened skin with age. We investigated the effect of this mutant collagen on wound repair. Incisional wounds were made on Col1a1(tm1Jae) homozygous mutant (Col1a1(r/r)) and wild-type (Col1a1+/+) mice and these wounds were harvested at 1 and 6 h, 1, 2, 3, 7, 10, 14, and 70 d post wounding. Wound healing was severely delayed in Col1a1(r/r) wounds, with wounds remaining significantly wider than wild-type for the first 2 wk after injury. Reepithelialization of the Col1a1(r/r) wounds took 7 d longer than in the wild-type. The Col1a1(r/r) wounds had a prolonged early inflammatory response. Immunostaining for matrix metalloproteinases revealed significant upregulation of matrix metalloproteinase 13 in Col1a1(r/r) wounds, but minimal changes in other matrix metalloproteinases. There was no significant difference in scarring between Col1a1(r/r) and Col1a1+/+ wounds after 70 d.